During apoptosis of tumor cells HMGA1a protein undergoes methylation: identification of the modification site by mass spectrometry.
Programmed cell death is characterized by posttranslational modifications of a limited and specific set of nuclear proteins. We demonstrate that during apoptosis of different types of tumor cells there is a monomethylation of the nuclear protein HMGA1a that is associated to its previously described hyperphosphorylation/dephosphorylation process. HMGA1a methylation is strictly related to the execution of programmed cell death and is a massive event that involves large amounts of the protein. In some tumor cells, HMGA1a protein is already methylated to an extent that depends on cell type. The degree of methylation in any case definitely increases during apoptosis. In the studied cell systems (human leukaemia, human prostate tumor, and rat thyroid transformed cells) among the low-molecular-mass HMG proteins, only HMGA1a was found to be methylated. A tryptic digestion map of HPLC-purified HMGA1a protein showed that methylation occurs at arginine 25 in the consensus G(24)R(25)G(26) that belongs to one of the DNA-binding AT-hooks of the protein. An increase of HMGA1a methylation could be related to heterochromatin and chromatin remodeling of apoptotic cells.